Tbx2 misexpression impairs deployment of second heart field derived progenitor cells to the arterial pole of the embryonic heart.
Tbx2 is a member of the T-box family of transcription factors that play important roles during heart development. In the embryonic heart tube, Tbx2 is expressed in non-chamber myocardium (outflow tract and interventricular canal) and has been shown to block chamber formation. We have developed a genetic system to conditionally misexpress Tbx2 in the embryonic mouse heart at early stages of development. We show that Tbx2 expression throughout the myocardium of the heart tube both represses proliferation and impairs secondary heart field (SHF) progenitor cell deployment into the outflow tract (OFT). Repression of proliferation is accompanied by the upregulation of Ndrg2 and downregulation of Ndrg4 expression, both genes believed to be involved in cell growth and proliferation. Impaired deployment of SHF cells from the pharyngeal mesoderm is accompanied by downregulation of the cell adhesion molecules Alcam and N-cadherin in the anterior part of the embryonic heart. Tbx2 misexpression also results in downregulation of Tbx20 within the OFT, indicating complex and region-specific transcriptional cross-regulation between the two T-box genes.